This study investigated multiple aspects of vulnerability to HIV in out-of-school adolescents and youth in Yunnan Province, a high HIV risk region in China. The findings show that socially disadvantaged adolescents and youth were overrepresented in the out-of school young people in Yunnan. The out-of-school young people in Yunnan exhibited 1) limited knowledge about HIV transmission and prevention, 2) a high prevalence of unprotected sexual activity, 3) high exposure to illicit drugs and alcohol use and a high prevalence of drug use in themselves, and 4) limited access to health services. There is an indication of higher exposure to risk behaviours in the younger age group. The study population used multiple media, particularly television, internet and radio, to obtain information about HIV transmission and prevention, particularly in the younger age group. These media may be an effective way of reaching this population in future HIV education and prevention programs in the region.
Introduction
Youth and adolescents are a primary population group at high risk for HIV/AIDS. In 2007, the total number persons infected with HIV reached 33.2 million: of these about 10 million cases were found in those 15 to 24 years of age and 2.5 million cases in those below age 15 [1] .
While the overall HIV/AIDS prevalence remains low in China, there are regions in Yunnan Province where the prevalence is high and fast growing, with the epidemic spreading from high risk groups to the general population [2] . Yunnan Province is most affected by the HIV/AIDS with the highest number of HIV infections and AIDS patients in China (Figures 1 and 2) [3] .
By the end of September 2008, the cumulative cases of HIV/AIDS had reached 63,322, making up 24% of the total of HIV/AIDS patients in China [4] . Adolescents and youth are increasingly affected by the spread of the HIV/AIDS epidemic in China. By the end of 2007, 0.05% of China's total population were infected with HIV, but this increased to 0.07% of the population between 14 and 49 years of age [5] . Based on the Yunnan Provincial official statistics for 2007, more than 80% of the total HIV/AIDS cases were found in persons below age 30 [5] .
Adolescents and youth have strong curiosity, which is the most common reason for initiating drug use in adolescents in Yunnan [6] . They undergo a major physiological and psychological change before reaching adulthood, and have a high tendency for risk taking behaviours. Hence they are most at risk of contracting HIV. Educating this population group about the transmission and harm of HIV/AIDS is thus the most important way of protecting them from HIV/AIDS. The Chinese Government considers as a high priority HIV education and prevention programs that target adolescents and youth. Such programs have been incorporated into the curriculum plans at all school levels (primary school, secondary school and university). However, adolescents and youth who have left the formal educational system are not covered by the current HIV educational programs in China. This is an important gap in China's current HIV/AIDS prevention programs. Due to a lower level of economic development and a higher poverty rate, the rate of school nonattendance and drop out among adolescents and youth is much higher in Yunnan than in the nation as a whole [7] . Previous research in China has shown that out-of-school adolescents and youth have several disadvantages and vulnerabilities [8] . With no or a low level of schooling, there are limited sources where they can obtain accurate and adequate information about health in general and HIV in particular. They live in a social environment where traditional social control mechanism through local communities is much weakened and hence they have little guidance and fewer constraints for risky behaviours that contribute to HIV/AIDS transmission, such as frequent and unprotected sexual activities, drug and alcohol abuse. Such vulnerability is augmented by limited knowledge about HIV transmission and prevention and limited access to health services [9] [10] [11] .
Yet to date there is little research in Yunnan that has been conducted on HIV vulnerability in out-of-school adolescents and youth. This study aimed to provide reliable evidence for developing future HIV prevention and education programs targeting out-of-school young people in Yunnan Province. It described the social and demographic profiles of out-of-school adolescents and youth in Yunnan, their vulnerability to HIV, with respect to knowledge about HIV transmission paths, risk taking behaviours (unprotected sexual activity and drug abuse) and access and use of health information and services.
Methods

Study population
Currently, there is no consensus about defining "adolescents and youth" should be defined in research on HIV risk and vulnerability. For example, Dick, Ferguson and Ross defined those aged between 10 and 24 as "young people" at HIV risk: ages 12-19 as adolescents and ages 15-24 as youth, whereas, others define young people as those aged between 15 and 24 and target them as the primary high risk group [12] . We took the following factors into consideration in defining "out-of school adolescents and youth", namely our study population. The terms "young people" and "adolescents and youth" will be used interchangeably in the paper. We employed the definition of adolescence by Britannica Concise Encyclopedia: adolescence is the "period of life from puberty to adulthood (approximately ages 12-20) characterized by marked physiological changes, development of sexual feelings, efforts toward the construction of identity, and a progression from concrete to abstract thought" [13] . Our definition of youth includes those youngsters 21 through to 24 years of age. In defining being "out-of-school", we have taken into account both compulsory (primary school and junior high school) and non-compulsory schooling (senior high to university) in China. Children commence primary schooling at age 7 for 6 years, at age 13 for junior high school for 3 years, at age 16 for senior high school for 3 years, and normally at age 19-21 for a university degree for 4 years. Some high graduates enter university later than 19 years of age because they do not pass the university entrance examination in the first year and need additional 1 to 2 years to take the examination again. The data collection targeted adolescents and youth who were at school ages (12 to 24) but who were not enrolled in a school. These young people are likely to be vulnerable not only because they are going through rapid physiological and psychological transitions but also because they tend to be only tenuously attached to the labour market due to truncated education and lack of life skills. Hence they live on the margin of the society and float out of social control mechanisms.
The study population included 248 adolescents and youth 12 to 24 years of age, who were not enrolled in school and residing in three municipalities of Yunnan Province: Kunming, Ruili and Dali. Ruili is located in southern Yunnan, borders with Burma, and has the highest HIV prevalence in Yunnan. Kunming (provincial capital, located in central Yunnan) and Dali (located in the western Yunnan) have a moderate prevalence of HIV.
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Figure 3 Yunnan's prefectures and regions
Data collection
Data collection took place between June and August 2009. A random sampling was used to select participants from two communities (one urban and one rural) in each of the three municipalities. With the assistance of the residential committee of the selected urban communities, the local youth leaders of the sampled rural communities, a list of adolescents and youth who were out of school at the time of data collection was compiled. From this list, every two persons on the list were randomly selected for the study, with an intended a sex ratio of three males to one female, which was consistent with the sex ratio of the HIV/AIDS patients reported in the provincial statistics as of the end of 2008 [4] . In total 289 out-of-school adolescents and youth were selected for the study and to answer the questionnaire administered by trained interviewers. Two hundred and forty nine persons completed the questionnaire: 80 in Kunming, 84 in Ruili and 85 in Dali. In total 40 people declined to answer the questionnaire: out of these more were males than females and as a result, the sex ratio of the effective sample (249) was lower than the intended ratio (3 males to 1 female).
The questionnaire included questions about the socio-demographic characteristics of the participants, their family background, drug and alcohol use in parents, participants' levels of knowledge about harms related to illicit drugs and HIV/AIDS, sexual behaviours and condom use, drug use, alcohol consumption, smoking and access to and use of preventative services. The questionnaire was piloted prior to its administration and on average it took 25 minutes to complete.
Prior to completing the questionnaire, the researchers had explained the purpose and the nature of the study to the participants and sought their consent to participate. The participants were informed that they were free to leave the study at any time without providing the researchers with any reasons. The study was approved and funded by the Chinese Government and the UNICEF. Its conduct was monitored and reviewed by the HIV/AIDS Prevention and Control Office of Yunnan Provincial Health Bureau.
We considered the following risk factors for vulnerability to HIV in young people: lack of or poor education, unemployment, poverty, poor or lack of knowledge about HIV/AIDS transmission prevention, limited access to health services and commodities, early sexual debut (before age 15), unprotected sex, multiple partners, and drug and alcohol use [12] .
Results
Sociodemographic characteristics of the study population
The average age of the respondents was 19.7 years of age, with a standard deviation of 2.3 ( Table 1) . About 70% of the respondents were male and 30% were females; more than 50% of them were national minorities (56%) and the majority (70.2%) lived in rural areas. About 9% of the sample had primary schooling, 50% had junior high degree, around 31% completed senior high schooling or a trade certificate, and about 10% had a diploma or a higher degree. A significant proportion of the sample was either not in the labour market or only tenuously attached to it: 21% were unemployed and about 18% were in short-term employment. About 32% were farm labour, which is considered as the lowest occupational status in China. The vast majority of the respondents reported that their parents (87.5%) were married and living together. About 20% of the respondents had a father with no formal schooling, and in 25.4% of them the father had only primary schooling. The corresponding figures for maternal schooling are 25.4% and 33.5% respectively. Despite that about 70% of the respondents were living with their parents, only 48.4% of them received financial support from parents, and 45.6% supported themselves or received support from relatives, friends or others. A considerable proportion of the respondents were living on their own or with others (30.2%). While about 46% of the respondents left the school because they had completed a degree, 25% of them left the school because they did not want go to school, and 16.5% did so for financial or other reasons.
Exposure to illicit drugs and alcohol
While 4.4% of the respondents reported that their parents used illicit drugs, more than three times s many (18%) reported that one or both parents drank excessively sometimes and, in 9% of them one parent often drank excessively ( Table 2) . These percentages are higher in younger respondents (age 12-20) than in the older age group (age 21-24). There were more than three times as many respondents who had seen other drugs (K powder, ecstasy, opium and ice) than heroin which has been commonly used in Yunnan over the last two decades. In the 12-20 age group between 21% and 33% and in the 21-24 age group between 25.8% and 35.5% had seen other drugs than heroin. In 12-20 year olds, more people had seen heroin (11%) and ecstasy (32.9%) than in the 21-24 year olds (7.7% for heroin and 30.2% for ecstasy). About 20% of the respondents knew friends who used drugs: more so in the older (25.8%) than in younger (16.8%) respondents. 
Risk taking behaviours
About half of the respondents smoked in the year prior to the data collection in 2009 (49% for 12-20 year olds and 48.4% for age group 21-24) ( Table 3) . Nearly one third of the respondents drank alcohol in the last year: while less than 10% of them became drunk all the time, more than 30% were drunk sometimes (31.6% for age 12-20 and 39.8% for age [21] [22] [23] [24] . About 3% of the 12-20 age group had used drugs and twice as many had done so in the 20-24 year olds. However, the younger age group (5.8%) was almost twice as likely as the older age group (3.2%) to report they were not sure if they had taken drugs before. 
Knowledge of HIV transmission and access to services
The vast majority of the respondents from both age groups understood that HIV can be transmitted (98.7%-98.9%) and that it can lead to death (85.8% -87.1%), and the majority were also knowledgeable about one of the four paths of transmission (89.0% -93.5%) ( Table 4) . However, less than 20% of the younger age group (18.7%) and about 22% of the older age group knew about all paths of HIV transmission.
The majority of the respondents (67.7% to 74.2) reported that they had received education about HIV but the sources of information about HIV varied considerably. Above 70% of the respondents reported TV as a source of information on HIV transmission and prevention (see last panel of Table 4 ), and a significant proportion of the respondents obtained the information from friends (34.7%), internet (35.5%), radio (41.7%), posters (38.3%) and pictures (31.5%). It is interesting to note that in the younger age group TV, internet and radio were more commonly used as a source of information than in the older age group who were more likely to report friends, posters and pictures as a source of information about HIV. The older age group was more likely to report that they knew about the voluntary counselling testing for HIV (29%) and had used such service (19.4%) than the younger age group (14.2%, 12.3% respectively). 
Discussion
The data show that socially disadvantaged adolescents and youth were overrepresented in the out-of school young people in Yunnan. More than 55% of them were of national minorities (which make up only about 30% of Yunnan's total population) and 70% residing in rural areas, compared to 36% of the out-of school youth in Anshan City in Liaoning Province [14] . More than 45% of the out-of school young people came from families where the parents had no schooling or only primary schooling. More than 50% of the youth left school for reasons other than school completion and they relied on themselves, friends or others for financial support.
The out-of-school young people in Yunnan live in the epicentre of drug abuse of China, with a high level of exposure to illicit drugs. By the end of 2008 there were 99,000 registered drug users in Yunnan, making 0.2 % of the total population (42.36 million) [3] . However, more than 20 times as many respondents in our study population (4.4%) reported that their parents used illicit drugs, and 4.5% of them used drugs themselves also, a prevalence that is also higher than that in out-of-school youth in Anshan, Liaoning Province (3.8%) [14] . About 20% of the respondents reported that their friends used drugs. The true prevalence of drug use in the study population could be higher because 4.8% of the respondents were not sure if they had ever used drugs, which could reflect a reluctance to admit using drugs due to social undesirability or stigma [15] .
Our findings show that K power, ecstasy, ice and opium have become much more commonly used than heroin now in Yunnan. These drugs are relatively new to the Chinese setting. Curiosity and lack of knowledge about the harm of abusing new drugs are likely to be the main reasons for increasing number of youth initiating these drugs. Use of some of these new drugs not only causes physical and psychological harms but it also reduces sexual inhibition and increases unprotected sexual activities [16] , a primary risk factor for HIV transmission. Being drug users and being sexual active without protection places some out-of school youth at double risks for HIV transmission. Hence prevention of drug abuse should be a critical element of HIV education and prevention.
Sexual contact has become a major path of HIV transmission in Yunnan. Based on official figures from January to September 2009, 64.5% of HIV infections were transmitted through sex [17] . Our findings have shown that more than 44% of the out-of-school adolescents and youth in Yunnan had sex prior to the survey, and a considerable proportion of them had sexual debut at or below age 15. Having multiple sexual partners and never using condom was more common in the younger age group (35.3%, 25.4% respectively) than in the older age group (27.6% and 20.7% , respectively). The high prevalence of unsafe sex in the out-of-school young people in Yunnan may be attributed to several factors. Many of this population migrated from rural areas to cities to look for work. Being a transition population, lack of social and economic support, isolation and lack of adequate knowledge about HIV or of access to condoms may have lead them into unsafe sex as a way of finding stimulation and emotional support.
Despite that the vast majority of the study population reported to have received education about HIV transmission and prevention (72%), only about 20% knew all transmission paths or knew about the VCT, and less than 15% of them had ever used the VCT service. This suggests that future HIV education programs need to target this vulnerable population with much deeper knowledge about HIV transmission and prevention and harms associated with drug use, particularly drugs that are new to the Chinese setting. Our results show that there are multiple channels through which such knowledge can be disseminated, including television, internet, radio, posters/pictures and friends. The use of television, internet and radio has become a more common source of information for the younger than the older age group. It is likely that these media will continue to gain popularity in the future as a way of reaching the out-of-school youth for HIV education.
In summary, the out-of-school young people in Yunnan exhibited similar vulnerability to HIV as found in out-of-school young people in Beijing [9] [11], Liaoning Province (North China) [14] , and Hunan Province (Central China) [18] : lack or limited knowledge about HIV transmission and prevention, a high prevalence of sexual activity with multiple partners but with low levels of condom use. In addition, the out-of-school young people in Yunnan demonstrated a high exposure to illicit drugs and a high prevalence of drug use amongst themselves, as also found in other high HIV risk areas of China (e.g., Guizhou and Guangxi) [19] [20] . Further, our study has shown an important trend: the exposure to parental drug use and alcohol abuse, to heroin and ecstasy, the prevalence of having multiple sexual partners and non-use of common is higher in younger than older out-of-school young people.
Conclusions
With increasing difficulties in finding employment in university graduates in recent years in China [21] and increases in school-age migrants into urban areas [22] , the number of out-of-school adolescents and youth who drift into the margin of society will increase. Reaching them for HIV education represents a great challenge as this is a highly mobile population in terms of residence and work, with tenuous connections to, the family, community and the labor market. As our study has shown, use of multiple media, particularly television, internet and radio, is likely to be an effective way of providing this population with adequate education about HIV prevention.
